Evaluation of the role of nitric oxide in acid sensing ion channel mediated cell death.
Acid sensing ion channels (ASICs) are widely expressed in central and peripheral nervous system. They are involved in a variety of physiological and pathophysiological processes: synaptic transmission, learning and memory, pain perception, ischemia, etc. During ischemia, metabolic acidosis causes the drop of extracellular pH (pHe) which in turn activates ASICs. Activation of calcium permeable ASIC1a has been implicated in neuronal death. ASICs are modulated by several redox reagents, divalent cations and nitric oxide (NO). Although NO potentiates ASIC mediated currents, the physiological significance of such modulation has not been studied in detail. We have evaluated the role of endogenous NO in cell death at different pH, mediated by the activation of ASICs. At pH 6.1, death rates of ASIC1 expressing Neuro2A (N2A) cells are significantly higher in comparison to the cells that do not express ASICs. Amiloride, a blocker of ASICs protects the cell from acid-injury. Sodium nitroprusside, a potent NO donor not only increases the ASIC mediated currents but also increases cell death at low pH. L-Arg, the precursor of NO also potentiates ASICs in a pH dependent manner. L-Arg-induced NO production and potentiation of ASICs were observed at pHs 7.4, 7.2, 7.0 and 6.8. Lowering the pH below 6.8 did not result in significant production of NO or potentiation of ASICs upon L-Arg stimulation. Our results suggest that potentiation of ASICs by NO and subsequent cell death in vivo depends on the severity of acidosis. During mild and moderate acidosis, NO promotes cell death by potentiating ASICs, whereas this potentiation subsides in severe acidosis due to inhibition of NO synthase.